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Resurfacing arthroplasty as an alternative to total hip arthro-
plasty is a routine method of treatment for a select group of
patients with hip arthritis and the complications associated with
this procedure are well described. Fractures of the neck of femur
can usually be attributed to technical aspects of the surgical
technique but even in experienced hands may occur in 0.5–2.1% of
cases.2,3,5 Gender, body weight and proximal femoral bone quality
are also factors associated with early periprosthetic fracture and
should be considered in the preoperative workup when consider-
ing a patient’s suitability to undergo a surface replacement.
Typically fractures occur in the early postoperative period and
occur in the subcapital region. Often these can be treated non-
operatively if undisplaced or with revision to total hip replacement
if the fracture is signiﬁcantly displaced.1
We describe the occurrence, in two patients, of an inter-
trochanteric fracture of the femur below a surface replacement and
describe how thiswas successfully treatedwith preservation of the
joint replacement and ﬁxation of the fracture.
2. Case report
2.1. Case 1
A 54-year-old male had undergone a surface replacement
(Conserve, Wright Medical Technologies) of the right hip for
osteoarthritis 2 years previously with no related complications.
This was performed through a posterior approach. He was
symptom free leading up to a heavy fall when he sustained an
ipsilateral intertrochanteric fracture of the femur, which was
displaced and in two parts. This was not related to any technical* Corresponding author at: Trauma Unit, John Radcliffe Hospital, Headington,
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the central post of the femoral component. There were no other
injuries and radiographs suggested the surface replacement was
sound and was not involved with the fracture (Fig. 1).
The patient had routine preparation for ﬁxation of a neck of
femur fracture, which involved a spinal anaesthetic, preoperative
prophylactic antibiotics and closed reduction on a fracture table
aided by the use of an image intensiﬁer.
A lateral approach to the femur with a sub-vastus exposure of
the proximal femoral shaft was used. A distal femoral variable axis
NCB (non-contact bridging) locking plate (Zimmer) was chosen
which allowed good intercalary compression prior to locking the
screw heads to the plate and provided a good hold. The screws
were only locked to the plate once all three had been inserted.
Three screws could be inserted around the stem of the implant
without compromising the prosthesis to bone interface (Fig. 2).
The patient was mobilised initially partially weight bearing for
6 weeks and after check radiographs was allowed to fully weight
bear through the right leg. The fracture was clinically and
radiologically united at 3 months and at 6 months the patient
was asymptomatic (Fig. 3). No further problems had arisen at 1-
year post-ﬁxation.
2.2. Case 2
Again a 54-year-old male patient underwent a Birmingham
(Smith & Nephew) surface replacement of the hip for osteoar-
thritis. This was uncomplicated and he made good recovery in the
postoperative period. 3 months later he fell 2 m from a ladder
landing directly on that side sustaining a fragmented reverse
oblique pertrochanteric fracture of the proximal femur. No other
signiﬁcant injuries were sustained and he was prepared for
internal ﬁxation of the hip. Fig. 4 shows a multi-fragmented
reverse oblique fracture to the proximal femur below a secure
surface replacement of the hip. This was ﬁxed with a similar
technique described in the ﬁrst patient although due to the high-
energy nature of the fracture, it was technically more challenging.
Fig. 1. AP radiograph showing an intertrochanteric fracture of the femur in two
parts and with minimal displacement. The resurfacing arthroplasty appears to be
secure.
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crutches for the ﬁrst 6weeks. By this point, as calluswas evident on
radiographs, the weight bearing status was gradually increased to
initially 50% of bodyweight and then full bodyweight by 3months
(Fig. 5). Radiological and clinical union was evident by 6 months.
3. Discussion
Fractures in the subcapital region typically occur in the early
postoperative period and usually in the ﬁrst 4 months afterFig. 2. Radiographs performed with image intensiﬁer intraoperatively. Satisfactorysurgery.5 Technical problems resulting in early fractures are
usually related to technical aspects of the surgery itself.1 There is
documented evidence of avascular necrosis in the region below the
prosthesis in some cases that have failed, which suggests
mechanical weakening may occur when the blood supply to the
subcapital region is altered and may explain why the subcapital
region is typically the site of fracture.1 Treatment options for
subcapital periprosthetic fractures are well described and may be
managed conservatively in some patients.1
These explanations do not explain themechanism of fracture in
our cases. We know that the loading of the proximal femur after a
resurfacing arthroplasty is non-physiological4 and it may be this
abnormal loading, which leads to stress risers and potential
fractures in the intertrochanteric region. Whatever the cause, the
mechanism leading to fracture appears to be distinctly different to
that which results in a subcapital fracture and the treatment is
complicated by the prosthesis stemwhich lies in themid portion of
the neck in one of our patients the fracture was the result of a high
energy fall and the level of activity likely to result in these types of
injuries may be more likely in this younger group of arthroplasty
patients undergoing surface replacements. The treatment of this
injury pattern following a resurfacing arthroplasty of the hip has
only been described in one similar case where a blade plate was
used to address a two-part fracture below a resurfacing.6 As
surface replacements are used more commonly, we expect that
these atypical injury patterns will start to emerge.
Due to the nature of the fracture pattern and the risk of non-
union, the ideal ﬁxation device should also allow compression at
the fracture site and provide similar mechanical beneﬁts to the
dynamic hip screw particularly when the fracture is predomi-
nantly in two parts. Traditional devices are not likely to be suitable
due to the stem of the prosthesis extending down the femoral neck
and obstructing the path of a conventional lag screw. Typical
locking plates do not allow compression at the fracture site, which
in this fracture pattern would theoretically increase the risk of
non-union. A blade plate has the disadvantage of a ﬁxed angle of
insertion although has some beneﬁts in allowing access below the
prosthesis stem. It may also be a more challenging and unsuitable
prosthesis to use in fragmented or reverse oblique fracture
patterns.
We have found this particular variable axis locking plate useful
in addressing this problem as it does allow the locking screw to
compress the fracture prior to locking the screw to the plate. We
acknowledge that it behaves more like a static ﬁxed angle device
than in a dynamic fashion, which would be preferable, but inreduction has been achieved and the fracture gap closed with compression.
Fig. 3. Radiographs taken at 3 months show healing.
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non-union has been averted. Another advantage is that the angle of
insertion of the screw is not determined by the plate but rather has
308 of axis variability during insertion, which allows the optimum
position to be chosen and all the screws to cross the fracture at 908.Fig. 4. Reverse oblique fracture of the left hip with fragmentation.Although the prosthesis is designed to ﬁt the distal femur, we
found a satisfactory near anatomical congruence when reversing
the plate and using it on the proximal femur. In dealing with the
second patient we have had to deal with a signiﬁcant amount of
fragmentation and found the plate remained suitable despite the
instability of the fracture pattern.
We have found this device a good option in the management of
this unusual fracture pattern and believe internal ﬁxation should
be considered as an alternative to revision of the surface
replacement in this situation. It is essential to report these unusual
fracture patterns in new devices such as the resurfacing
arthroplasty so that we can build up documented solutions on
how to deal with uncommon associated injuries.Fig. 5. Three months following ﬁxation with evidence of healing in the formal of
callus around the fragments.
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